What is a Workflow Engine?

Facilitates the flow of information,
and events

Provides method of orchestrating
individual execution units

flow

Connects distributed models

Codify production rules / policies
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Management of control flow and data
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Science Data Processing

Handling Large Data Transfers
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* Keep interface of workflow connections light
— Orchestration engine passes data location, and not the
data itself

« Each service endpoint pulls in its own large
input data

Configuration Not in Data Flow

« Configuration for each workflow component
should not be in workflow pipes
+ “lazy loading” of configuration
— Each workflow component reads configuration
settings from file
+ Enables modifications to configuration for
long running workflow instances

Control

Outdated Input Settings

* Long runtimes of PGE

* Need to check configuration inputs once
PGE completed in case of change.

* Rerun PGE workflow component if input
configuration has changed

Vectorized Runs

« Apply workflow on a sequence of data
« Example: Hyperspectral retrieval iterating through cach
pixel of image

Workflow Language Expressivity

« Dataflow model / Entity-based

—The workflow is constructed from data processing and
data transport (processors and data links).

—Directed graphs

—Natural for scientific workflows

—E.g. Simple Conceptual Unified Flow Language (Scufl)

« Process-centric model / Activity-based

—The nodes in the workflows are activities and the “data”
passed between them form a control system rather than
being a genuine flow of messages.

—“State transitions”

— Natural for business processes

—E.g. Business Process Execution Language (BPEL)

Workflow Comparison

Example Workflow Engines

BPEL-based Workflow Engines

y + Apache ODE (Orchestration Director Engine)
?AI ACHEODE [ GASis WS- 8PEL 2.0 standard compatiiy for
BPELAWS 1.1
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gy Pegasus WMS
Used in multiple ==
domains

Up to a million tasks
Error retries. Rescue
workflows

Grid components
Runs on Amazon EC2
cloud

GMU’s GeoBrain

+ BPEL-based web service chaining from
BPELPower web application servers

GeoBrain Online  + Automated data access,
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So Many Workflow Engines Why So Many? Where Are We At / Heading To?
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